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We, De Havilland Propellers LmitED, 
a British Company, of Hatfidd, Hertford- 
shiie. and Robert John Perdue, a Bntish 
Subject, of 71 Dugdale Hill Lane, Potteics 

5 B!ar, Middlessex, do hereby declare the in- 
venti(m, for which we pray, that a patent 
may be granted to us. and the method by 
which it is to be pecfonned. to be p;ar- 
ticolaily described in and t>y the following 

10 statement: — 

The present invention relates to anemo- 
electric power plants vi^iich utilise the effect 
exerted by die wind upon the blades of a 
jHDpdler. to cause cotatic»i the said pro- 

16 pdler» and thoeby to generate electric 
power. The inv^tion relates moie par- 
. ticolaily to power idants of the kmd whidi 
are opocated oh the so-called depression 
pdndpie. 

20 In this kind^of power plant the blad^ of 
the propeller are hollow and are provided 
with apertures at tfadr tips. The intm<^ 
of each bhide communicates via an airtight 
passage through its root and through the 

25 hub of die propeU^, with the outlet of an 
air turbine which is conpled to an dectnc 
generator. When the wmd vdodtty is of a 
value sufficient to cause rotati<m of die pro- 
pdkr. the air within the hollow blades is 

30 induced, by reason of the centrifugal force 
generated by its own mass, to ftow out 
through the said apatnres in fhe blade tips 
thereby forming a de^Hcession i^. a pressure 
lowCT than that of the surrounding atmo- 

85 sphere, within the hollow blades. The air 
within the air-tight passages and the air 
turbine is then at a higher pressure than 
that d! the air remaining within die blades 
and there is di^efore established a con- 

40 tinuous flow air through the air turbine, 
the air-tight passages, the interiors €i the 
blade s and out tfarougji the said apertures. 

I 



The flow of ah: through the air turbine 
supplies the power to drive the electric 



The propeller must of course be mounted 
vertically in an elevated positicm and the 
propeller hub must be capable of rotation 
about a vertical axis in order that it may 
face into wind. It is furthermore desirable 
that the turbine and generator be located at 
or near ground level in order to facilitate 
inspection and maintenance and to relieve 
the upper supporting structure of the weight 
of the said tinbine and generatcw. 

Previous known anemo-electric power 
plants ocHnpdse a propeller rotatably 
mounted on a head-structure which is itseli 
mounted upon a tower for rotation about a 
vertical axis. The turbine and genoatc^^ are 
secured at or near the base of the tower and 
an air-ti^t passageway extends frcRn die 
oudet of the turbine, vp the inside of the 
tower, through the head-structure and into 
the hub of the propdler. This construction 
has the disadvantage that an air-tight seal 
must be provided between either the 
stationary tower and the movable ^ head- 
structure or between a separate a k-tig ^t 
passageway in the tower and a fmrtho: 
separate air-tight passageway in the head- 
structure. 

The object of the present inventicHi is to 
provide an improved construction at anemo- 
dectric power plant wfaidi avoids the above- 
mentioned advanta^ which is rdatively 
simple and economical to manufacture and 
whidi results in a more efficient operation 
of the plant 

According to the invention there is pro- 
vided an anemo^dectric power plant adapted 
to be op^ted on the depression prindple 
and comprising a substantially vertical sup- 
porting column having an air inlet at or near 
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its lower end, an air turbine driving an 
dectzic generator and having its air outlet in 
air-tight communication with the air inlet of 
the column, an upper bearing positioned 
5 intennediate the ends of the column, a lower 
bearing iK>ritk>ned at or near ground level 
said bearings serving to mount the cc^umn 
for angular movement about a vertical axis, 
a head-structure rigidly secured to and main- 

10 tained in an elevated position _ by. £aid. 
column, and a propdler rotatably mounted 
on said head-structure, tiie said propeQer 
having a pluralily of boDow blades provided 
with apertures at their tips and the said 

15 column and head-structure having an air- 
ti^t passageway effecting comnmnicat&m 
between the interior at the blades and the 
air intet of tiie column. 
An embodiment of tiie invention will now 

20 be described, by way of example, with 
reference to the accompanying drawings in 
which: — 

Fig. 1 is an elevation of the anemo- 
electric plant; 
25 Fig. 2 is a cross-secdonal plan view of the 
upper portion of the supporting column; 

Fig. 3 is an elevation view of the upper 
bearing; 

Fig. 4 is a plan view of the upper bear- 
30 iug, partially cut away to show details oi 
construction; 

Fig. 5 shows a detail of the upper bear- 
ing; 

F^ 6 is a part sectional elevation view 

35 of die lower end of the column; and 

Hg. 7 shows a detail of the yaw damper. 
As shown in, the drawings the anemo- 
electric plant comprises a hollow suppCHting 
column 1 mounted for angular movement 

40 about a vertical axis by an upp^ bearing 2 
and a lower bearing 3. The upper bearing 
2 is positioned intermediate the ^ds of the 
column 1 and is supported by a tripod <^ 
tubular steel struts 4, the lower ends of the 

45 struts being firmly anchored to the ground, 
and die lower bearing 3 is positioned at the 
lower end of the cohmm and rests upon a 
ooncr^ foundation at ground leveL 
A turi>ine and g^erator unit 5 is secured 

50 to the ccdumn 1 near its lower end. the out- 
let the turbine being in communication 
widi the interi(V of the column 1, and a 
* head-structure 6 is rigidhr secured to the 
upper end of the column 1. A propeller 7, 

55 having hollow blades 8 provided with aper- 
tures 9 at their tips, is rotatably mounted 
upon the head-structure 6 and air-tight 
passageways throu^ the hub of the propdler 
7 and the head-structure 6 effect communi- 

60 cation between the intericv of the oc^umn 1 
and the interior of the blades 8. Hie 
column 1» the tmcbine and generator unit 
5, the head-structiHe 6 and die propell^ 
7 are thus adapted to rotate as a unit about 

65 the vertical axis. 



A wind vane 10 for orienting the column 
1 to bring the propeller 7 into wind is 
secured to the oofumn 1 immediately above 
the upper bearing 2. the outer ends of the 
wind vane being positioned below the tip 70 
path of the propeller blades 8. The wind 
vane 10 craiprises a horizontal supporting 
stem 11, a cross bar 12 at the firee end of 
said stem 11, and two control surfaces 13 
_ pranged parallel to each other, one at each 75 
end of the cross bar 12. The wind vane 
10 which must of course trail with respect 
to the column, is unaffected by air turbulence 
caused by tiie cdumn 1 since the control 
sur&ces 13 are spaced apart, one on each 80 
-side of the column 1. The wind vane 10 is 
so positioned tiiat the propeller 7 trails with 
respect to the head-structure 6, that is the 
wind vane 10 and the axis of the propeller 
7 are parallel and project outwardly from 85 
the column 1 in the direction. In addition, 
the turbine 5 is arranged on the opposite 
side of the column 1 to the wind vane 10» 
so that the air intake of die turbine 5 always 
projects into wind. 00 

The lower portion of the column 1, that 
is the portion below the upper bearing 2, 
c<Mnprises a vertical cylmdilcal shell and the 
upper portion <^ the column 1, as shown in 

2 comprises a shell of elliptical cross- 95 
section, the major axis of wtudh lies sub- 
stantially parallel to the wind vane 10. The 
longitudinal axis of the upper portion of the 
cc^umn 1 is inclined at a small angle to 
the vertical, the inclination bdng towards 100 
the leevrard side of the column 1, that is the 
side to whidi the wind vane is secured. 
The sides 14 of the upper portion of die 
column 1 at opposite ends of the major 
axis are constructed of sheet metal which is 105 
thidcer than tiie sheet metal used in the con- 
struction of the sides 15 at opposite ends of 
the minor axis since, due to tiie (xientation 
of the major axis into wind by the wind vane 
10. the metal at the ends of the major axis 110 
is subjected to greater bending stresses than . 
the remainder of the shell. In addition the 
upper portion of tibe column 1 is provided 
witii a firing 16 on its leeward side in 
order to streamline the said upper portion 115 
and prevent turbulence of the air stream in 
front of the propeller 7. 

The upper bearing 2 comprises a sleeve 
18 having two channel housiims 17 located 
one at each end of the sleeve IjSl The sleeve 12a 
is supported in a vertical position surround- 
ing the ccdumn 1 by the tubular struts 4, tiie 
upper end 4^ of each strut being mounted 
in a trunnion 19 secured between two parallel 
flanges 20 wdded to the sleeve 18. Eadi 125 
housing 17 is in the form of an annular 
channel opening inwards towards the axis 
of the sleeve 18 and an annular series of 
spindles 21 are mounted voticaUy in bear- 
ings 22 in the sides of the channel housing 180 
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17. The beaiing shafts 23. 24 of each 
spindle '21. ace mounted eccentrically with 
respect to the i^indle axis wh^by the ladial 
distance between the $pindle axis and the 
5 axis of the sleeve may be adjusted by 
ftp giilftr movemrat of the spindle 21 about 
the axis ^f the shafts 23, 24. The sjandle 
21 may be totned by any suitable tool en- 
gn^Tig a fiat 25 on the outer end of the shaft 
10 23 and the spindle 21 may be locked in any 
position of adjustment by a nut 26 screwed 
to the out^ end of the. shaft 24 and engag- 
ing a side of the associated bearing 22. A 
rocking arm 27 having two similar and 
15 parallel plates 28. is mounted on each spindle 
21. the rocking axis of the aim 27 being 
intermediate its ends, and two rollers 29 aire 
rotatably mounted one at each end of the 
arm 27. Tlie rollers 29 mounted within each 
:20 housing 17 are in rolling engagement with 
a loUer track 30 secured by flanges 31 to the 
column 1. The upper bearing 2 therefore 
comprises two annulair series of rollers 29 in 
engagement widx two roller tracks 30 spaced 
26 apart, and the radial distance between ^e 
rollers 29 and the axis of the sleeve 18 may 
be adjusted by angular movement .of the 
spindles 21 to bring all the rollers into firm 
contact with fbsax associated roller tracks. 
30 Two wire (ropes 32, anchored to the ground, 
anii secured to lugs 33. on diametaicaBtjr 
oppoate sides of the sleeve 18 prevoit 
angular movement pf the sleeve about its 
axis. T& tripod of tubular struts 4 siJ^ports 
35 the wei£^ of the uppdr bearing 2 but is not 
suitable ftSf reisisting the torque produced 
.by tbe rolling resistance, of Ae roUm 29. 

- The wd^t of the column 1. the head- 
structure 6 and the pcopdler 1 is taken by 

40 the lower bearing 3 which comprises a thn^ 
bearmg 33 mounted upcm a thrust block 34 
which is supported upcm a base 35. A tube 

36 extending through the base 35 and thrust 
block 34 serves as a craiduit for the powCT 

45 cables of the torbine and- geaierator unit 5. 
The lower end of the column 1 is provided 
with a yaw damoer whidi 'prevents the 
column and head-structure yawing violeray 
with sudden changes in wind direction, /fhe 

50 yaw damper comprises a vertical cylmtocal 
member 37 secured to ^ stattxmary thrust 
block 34 and a vertical cyBndrical member 
38 secured to flie*cohmm 1. Hie member 

37 is disposed within and coaxial with the 
56 member 38 and an annular reaction member 

- 39 secured to the lower end of the member 

38 extends radially inwiards across the lower 
end of the nurnbo- 37. A series of annular 

. Mcticm plates 40, in fricticmal contact wm 
60 one another, are positioned between me 
-members- 37 and 38, and supported by the 
member 39. Each alternate plate 40 is 
" ■ splined tO' the member 37 and each pthct 
plate 40 is splined to- the member 38. An 
65 annular loadkg member 41 for passuig the 



Elates 40 together against the* reaction mem- 
er 39 rests upon the top friction plate. 
The yaw damper is loaded acccnding to 
the wind velocity by utilising the^ pressure 
differential across the turbine. A diaphragm 

42 having a centiral reinforcing disc 43 is 
positioned between two bulk heads 44,_45 
to form two compartments 46. 47. The 
compartment 46 is in communication by a 
conduit, not shown, with the air at the outlet 
of the turtoie and the compartment 47 is 
in direct craimunication ^Sth the atmo- 
sphere. A plunger 48 is seccoed to the (Use 

43 and -she. o^rating aims 49 extendmg 
radially outwards ficom tiie axis of the 
column 1 have thdsr inner ends pivotally 
mounted to the plunger 48 and their outer 
ends pivotally mounted to brackets 50 
secured to the upper end erf the member 38. 
The operating arms 49 are connected to the 
loading mranber 41 by rods 51. One end of 
each rod 51 is javotally connected to an 
arm 49 intranediate the ends of the arm. 
and the other end of each rod 51 is pivotal^ 
connected to a bracket 52 secured to the top 
of the mranber 41. The Imkage mechanism 
49 51 thus effects vertical movement oi the 
member 41 in response to vertical move- 
ment of the plunger 49; . ' 

In operation the diaphragm 42 is sub- 
jected to the pressure differential across the 
turbine and imparts a downward thrust upon 
the hunger 48. and this thrust is transmitted 
to the member 41 which presses the plates 
40 against the member 39. The loading 100 
upMi the plates 40 is thus dependent upon 
the pressure differential across the turbme. 
which pressure differential is in turn 
dcpendrait upon the speed of the propellfflc. 
In the drcumstances where the wind veloa^ 105 
is sm^ the speed of the propeller win be 
low and the yaw damper will provide htfle 
-resistance to yawing movement of the 
column. In strcmg winds however the roeed 
of tiie propeller will be hi^ and the piatw 110 
40 of the yaw damper wiE be pr^ed fixn^ 
together -against ^e ' member 39. thereby 
resisting relative angular nw>vement between 
the members 37. 38 and thus resisting yawn- 
ing movement of ccdnmn 1- 
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What we claim is: — 
1, An anemo-electric powCT plant 
adapted to be opfflraited on the depression 
principle and comprising a substantially 
vertical supporting cohimn ha^g an air 120 
inlet at or near its lower end, an air turbine 
- driving an electric generator and haymg ^ 
air outlet in air-tight communicatian with the 
air uslet of the cc^tumn. an upper bearing posi- 
tioned intermediate the ends d the column, a 125 
lower bearing positioned at or near ground 
level, said bearings serving to mount the . 
column for angular movement about a verti- 
cal axis, a head-structure rigidly secured to 
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- aad-ina}atainecl in an elevated XK)sition by 
saM—a^Inmi]^-- and a propeller rotatably 
mounted on said head-structure, tlie said 
piopeiDe^. having- a plurality of hoHow blades 
5 psbvideeKw^ Bp^tnxcs at their tips and 
the sadd column and head-structure having 
an air-tight passage-way effecting communi- 
cation bet^tre^ the intari(^ of the blades 
and th& air inlet <^ tiie column. 
10 >2. An -anemo-dectnc power . plant as 
claimed in Claim 1 and ioduding a wind 
' Vane secoiedlto the ccAimn above ^e upper 
beaxuig and opeariEtble by wind pressure to 
cnient the' colnmn into .a pr^ietermmed 
15 position relative to the direction of the wind, 
the said air turbine being secined to the 
ooluinn: below tb6 upper bearing and having 
its air intake projecting into wind when the 
oolumn.is in the said predeterEEiined position. 
20 . T. AxL anrano-electric power plant as 
. ■ claimed in C^aim 2. wherdn the said pro- 
pd^er is located on the leeward side of the 
oolmnn when the column is in the said inre- 
determined position and the upp^ portion 
^ of the coluixm above the upper bearing Is 
formed with a substantia]]^ elliptical cross- 
secdonal contoxnr providing to aerodynami- 
cally streamlined ccmstnictiDn to the upper 
. portion of, the column whoi ifae column is 
^ m the said predetermined position. . 
. ; ' '4. An ahemo-electric pow^ plant as 
d^med in Oaim 3 wheitein.the axis of Ihe 
Ipwer.portidn of the column below the upper 
beadng is voctical and the axis of tile upper 
35 poztum of tiie colmon above the upper 
bearing isl inclhied at a small angle to the 
' v(^cal« tile indination o( said upper portion 
being towaids^.the leeward side of the column 
I^srhen /tiie d^uinn i$ in tiie' said ^redeter- 
-40 mined' position. 

. 5L -Air ail^o-electric . powCT plant as 
'daiined ' m- any of the preceding claims 
..wherdn- ^aid. upper . bearing comprises- a 

. .sleeve surrbim^ig s^d column, two v^- 

46 cal^ spaced anjnuar secies or rollers rotate 
. ably mounted xipon said.'sleeve and in xoQing 
. eqgagement .'w& roller tEaito. secdred to 
said' cohmm, and. means for adjusting'' tiie 



radial position c$ said rollers rdative to tiie 
axis of the sleeve. 50 

6. - An anemo-electric power plant as 
claimed in Claim 5 .wherein said means for 

. adjusting the radial positions of the rollers 
comprise an .annular series of- vertical 
spindles lor each annular series of rollers, 55 
a {duraiity of rocking arms mounted on each 
of said sinndles, adjacent rollers in each of 

. said annular smes of roQeES being xotatably : 
mounted one at each end of a rocking aim, 
and said, vertical spindles being angnlady 60 
adjustable \Mpm said sleeve about axes eccen- 
tric to thdr own longitudinal axes. 

7. An anemo-electric power |dant as 
claimed in any of the precediivg claims and 
including a yaw damper for resisting angular 65 
movement of the column about the said 
veirtical ^s and means responsive to the 
inessure d^erential betwera tiie air pressure 

at tile outiet of the turbine and atmospheric 
pressure for loading said damper in accord- 70 
ance with the said pressure differentiaL 

8. An anemo-electdc power plant, as 
daimed in Claim 7, wherein said yaw 
damper ocHnprises a first element fixedly 
niouniled lel&ve to the ground, a second 75 
danent fixedly mounted relative to the 
column, pdmaiy and seccmdaiy plates in 
McticMoal eng^ement with one another and 
drivabfy associated witii said fitst and second 
elements respectively, and a loading member 80 
adapted to .paess said plates together against 

a reaction member, and said means respon- 
sive to the pressure differraitial comprises a 
diaphra^ ^d a linkage inechaxusm inter- 
connecting the diaphra^ and tiie loading 85 
'member to ^ect movement of said loading 
'member in response to movement of said 
diaphmgm. : 

9. An anemo-electric -power plant .snb- 
stahti^y as hereinbefore descdbed with 80 
re&BEence to the aooompasyiog drawmgs. 

- REDDm & GROSB* 
Agente for the Applicants,' ' ^ 
fi Bream's Bufldings, 
London, E.C4. 
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Sm^eov^SQ^ in BShSL s^tissg'to ^em(i>*Eiectrie l^ovms Masite« 



We. DE'HAVnxAND'PBdmxERS Ismiibd, 
a T>rftfgl^ Company, of Hatfield, Hertford- 
shir^ and BxwBBX Johnt Perdue, a British 
95 Subject, of 71 Dugdale £011 Lane, Potters 
. Bar, Middlesex, do hereby declare tida inven- 
tion to.'be desoibed in the following state- 
ment: — 

The present mvention relates to an^o- 
100 electric power plants vdiich utilise the eSect 
exfiffted by the wind upon the blades ci -a 



propeller, to cause rotation of the said pro- 
pelier,. and thereby to generate electric 
power. . The inventicm relates more particu- 
larly to power plants of the kind ^^^biich are 105 
c^erated on tile so-called depression prin- 

CipljBw 

in tills kind of power plant the blades of 
the propeiller are hollow and axe provided 
with apertnes at their tips. The inteiiar 110 

pack blade communicates, vm an air-tjgjit 



passage thrdugb its t66t and tfarougji the 
ntib of the. piopen^» with the outlet 6f an 
. . ak ttirbitie wh&h is coupled to an eleddc 
- generator. When the -wind velc^Qt is of a 
6 value snffid^t to cause rotation the ptt>- 
pellef, the air withizl the hollow blades is 
induced, by teason ot the centrifugal force 
.., g^erated by its own mass, to flow out- 
jmrbugh the said lipBrtpred in the blade tips 
10 therob^ forming a-d^tessioh le. a pTessute 
lower than 4ia( of the sufroundiog atmos- 
phm. within the hollow blades. The air 
within the air-tight passages and the air 
turbme is then * at a higher pressure thian 
16 that the air remaining wit]&i the. blades 
and there is ther^nce established a oontin- 
uouis flow of air tiuoughHie-airHsndsiner^ - 
air-ti^t passages; the interiors of the blades ^ 
and out throu^ the said apertures.'. The- 
se flow ot air through the air turbhie supplies' 
fliepower to drive the electcic generator. 

l^e propeller must of coufse be mounted 
verticaay in an elevated position and the 
pFopeDer hub must be capable of rotation 
26 about a votical axis in order that it may 
&ce into wind. It is furthermore desirable 
that the turbine and generator be located at 
or near ground level in order to facilitate 
inspectic^ and maintenance and to relieve 
30 the upper supporting structure of the wei^t 
of tile said tmbine and graierator. 
Previous known anemb-dectdc pow^ plant 
* compdse a propeller rotatably mounted on 
ahead strocture whkh is itB^ mounted upon 
85 a tower . f(K rotation about a vertical axis* 
The turbine and generator are secured at or 
near the base <^ the tow^ and an air-tight 
passage-way extends from the outlet of the 
turbine, up the inside of the tower, tbrougji 
40 the head, structure and into the hub of the 
propdler. This construction has the disad- 
vantage that an air-tight seal must be pro- 
vided between either the stationary tower 
and the movable head structure or betwe^ 
45 a separate air tight passageway in the tower 
and a farther separate air ti^ passage in 
the head structure- 

The object of the presoit invention is to 
provide an improved construction of anemo- 
60, eleictnc power plant whidi av(»ds the above 
mentkxied disadvantage, whidh is simple 
and economical to manofactore and which 
results in a more efficient operation €i the 
plant 

55 According to die invention th^ is pro- 
vided an anemo^Iectric power plant of the 
kind described wherein a propeller and a 
head structure are carried by and maintained, 
in an devated position by a support which 

60 is n^ui^ secured to'^said head structure and 
is moimted for angi]^ movoneiit about a 
substantially votical axis upon a bearing 
at near ground level, said support con- 
stituting or oontaining an ^-tight passage- 

65 way in conummication with the Outlet of 



the turbme and with an air-tight passage- 
way in said head stroetore. 

Bi an emboditn^t of the invention^ the 
support is hollow and is rotatably mounted 
for angular movement about a vertical a^ 70 
by a lower pintle bearing and npper pintle 
bearing. The lower bearMg is positioned at 
the lower end of the stipport and rests npon 
a concrete foundation at ground level The 
upper bearing is positicHied intermediate the W 
ends of .tile supp^ and comprises a sleeve 
surrounding the support and carded by a . 
MpOdOf tubular sted simis; the lower ends 
Of the strttts behig fiipfy ancStored to ^ 
ground. ' . 80 

A tntbine and gmi^atitf unit is aeemied to 
tile suppOTt near its lower end, the outlet ol . 
the turbioes being in communication with 
the iatetior of the sdpporti and a head 
Structure caxQring the propdler is rigidfy 85 
secured to the upper end of the suppori^ an 
air-tight passage in the head structure being 
in communication with both tiie interior of 
the support and the interior of tiie hollow 
blades of the propeller. The support, the 90 
turbine and generator unit, the head structure 
and the propeller are thus adapted to rotate 
as a unit about the said vertical axis. 

A wind vane for orienting the support to 
bring the propeller into wind is secured to 95 
the said support immediately above the 
upper pihtie bearing, die outer end oi the 
wind vane being positioned below the tip 
path of the propeller blades. The wind vane 
.IS so poshioued that the propeller trails with 100 
respect to the head stmctiirei that is the wind 
vane and the propeller axis are parallel and 
project outwardly from the supx)ort in the 
same directicm. 

The lower portion of the support, that is 105 
the portion below the upper pmtie bearing, 
comprises a ckcular shell and the upper por- 
tion of the suppOTt ccHnxKrises a shell of 
optical cross-section, the major axis of . . 
which hes substantially parallel to the wind 110 
vane. The sides <^ the upper portion of 
the support at opposite ends ot the major 
axis are pr^end>ly ocmstrnctBd sheet znetal 
which is thicker than the sheet metal used 
in the construction of tiie sides at opposite 115 
ends of the minor axis since, due to tiie 
orientaticm. of the majoir axis into wiod by 
.tiie wind vane, the metal at the ends of the 
major axis is subjected to greater bending 
stresses than the remaind^ of the shelL 120 
In addlticm the upper portion of the support 
is provided with fairing on its leeward side, 
that is the side to .which die wind vane is 
secured, in order to streamline the said 
upper porticm and prevent turbulence <^ tiie 125 
air stream in front of the propeller. 

A yaw damper is inteipcMsed between the 
journal of the lower pinue bearing and the 
lower end the support in <Hder to pre- ' 
vent the mnchfne yawing violentty with 180 
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sudd ft ii t chaDges in "STind direction. The jraw 
Hftmp ar bompdses a sene$ of paitsi of faction 
plates in engsigement widi one anoth^. <jne 
of each pair being splined to an element 
fixed to 'flie stationary journal and the other 
ol Gzdi pair bedng splined to a foxtber ele- 
m^t fixdSl ta'the .movable support. The 
danipear.is Jbaded according to tiie wmd 
veloct^lby utflism^.the pressure differaitial 
across ihe turbine. : One side, of a diaphra^ 
is subjected -to the toessore eosting at the 
GosSst bf -ihe turbine and die qflier side of 
the' diaphragm "is subject to atmosphmc 
pEBSsur^:-Aji opexating arm for ^^mg 
f friction platcR against a reaction meanber 
is oGoitialledibfy movement of tiie.diaphragm. 



an^ the arrangement is such that an increase 
in the pr^sure differential across the tarbine^ 
due to an increase in the rotational speed 
of the propeller, displaces the diaphragm 
and movies the operating lever to mcrease 
tile pressuie between the frictkm plates. 

Upon erecting the plant according to^ the 
inyentiw the struts oompriang the trq>od 
may be used as deciick pc^ for raising the 
support into a vertical petition. 

R^DIE & GROSE. 
Agents for the Applicants* . 
6 Bieam*s Buildhigs. . 
London* RC4. 
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